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Status 

1)S Responsive to communication(s) filed on 09 January 2009 . 
2a)Q This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) E3 Claim(s) 1-16.19-31 and 33-42 is/are pending in the application. 
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Application Papers 
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10) ^ The drawing(s) filed on 02 May 2006 is/are: a)KI accepted or b)D objected to by the Examiner. 
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1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 

This Office Action is responsive to the Amendment filed January 9, 
2009. The statuses of rejections are as follows: 

• Claims 3-5 rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention is 
overcome. 

• Claims 1, 2 & 7-15, 17-19, 21-26, 27-30 & 32-4 rejected under 35 
U.S.C. 103(a) as being unpatentable over Hampden-Smith et al. U.S. 
Pub. 2006/0292434 is overcome. 

• The cover sheet filing date indicating April 13, 2004 was in error. 
The date should have been May 2, 2006. Claims 34-41 have been 
considered and are rejected below. All pending claims including 
claims 3-6, 16, 19-29 and 31-32 have been clearly rejected below. 

• Claim 20 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hampden-Smith et al. U.S. Pub. 2006/0292434 in view of 
Lawrence et al. U.S. Pub. 2002/0197522 is overcome. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Claims 1-16, 19, 21-31 & 33-42 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hampden-Smith et al. U.S. Pub. 2006/0292434 in view 
of Ha et al. (J. Power Source 112 (2002) 655-659). 

With respect to claims 1 & 21,37, Hampden-Smith teaches a fuel cell 
comprising: an anode to which said fluid fuel is directed, said anode having an 
electrocatalyst associated therewith, said electrocatalyst comprising palladium 
nanoparticles; a cathode to which said fluid oxidant is directed, said cathode 
electrically connected to said anode; and an electrolyte interposed between 
said anode and said cathode. See Paragraphs 6 & 102. With respect to claims 6. 
7 & 27-29, 41 the catalyst is Pd nanoparticles on a carbon support. See 
paragraphs 108-109 & 102. With respect to claims 8-9, 38-39 the palladium 
catalyst nanoparticles have a diameter of 1 to 10 nm. See paragraph 102. 
With respect to claim 22, the fuel cell includes a proton-conducting membrane 
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having opposing first and second surfaces; a cathode catalyst on the second 
membrane surface and an anode catalyst including Pd on the first surface. See 
Paragraphs 6 & 102 and See figure 1. With respect to claim 23. the electrolyte 

* 

is an ion exchange membrane such as a proton exchange membrane. See 
paragraphs 6 & 93. With respect to claim 24, the proton exchange membrane 
comprises a perfluorosulfonic acid ionomer (par. 93). With respect to claims 2, 
3, 4, 5, 16, 25 , 26 & 31, the catalyst may include Pd, Cr, Mo, W,V, Nb, B, Sr, 
Au and Hf. See paragraph 109-110. With respect to claim 10, the chloride 
reduction process, is a process limitation in a product claim. The limitation has 

» 

been considered but has not been given patentable weight. " [E]ven though 
product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of 
a product does not depend on its method of production. If the product in the 
product-by-process claim is the same as or obvious from a product of the prior 
art, the claim is unpatentable even though the prior product was made by a 
different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 
(Fed. Cir. 1985). With respect to claim 26, the catalyst is Au. See paragraph 
110. With respect to claims 33-34, the catalyst is directly adjacent an 
electrically conductive nickel mesh. See paragraph 380. With respect to claims 
35, 36 & 40 the Pd nanoparticles have a surface area of 25 m 2 /g. See 
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paragraph 130. With respect to claims 16 & 31, Au and Pd may be supported 
on carbon. The reference it teaches at paragraph 110, that a mixture of 
different catalyst including Pd and Au may be supported on carbon. 

Hampden-Smith does not expressly disclose: formic acid fuel (claims 1, 
21 & 22, ); 10% to 40% formic acid (claims 1, 19, 22, 21 & 42); the specific 
weight percents and dispersion of palladium in the catalyst (claims 11-15 & 
30). 

Ha teaches the use of methanol and formic acid as the fuel for fuel cells, 
wherein the fuel cell comprises and anode, cathode and solid polymer 
electrolyte. The use of a 9M formic acid and methanol can increase the current 
at 60 degrees C from 95 to 320 mA/cm 2 at 0.3 V. The maximum power density 
increases from 33 to 119 mW/cm 2 . See abstract, page 655-656. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the instant invention was made to employ formic acid in the fuel cell of 

« 

Hampden-Smith as taught by Ha, in order to increase the current and maximum 
power density. 

With respect to claims 11-15 & 30, it would have been obvious to one of 
ordinary skill in the art at the time the instant invention was made to employ 
the instant palladium weight and dispersion percents , since it has been held 
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that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 
1980). The skilled artisan recognizes that the concentration o f palladium 
directly effects reaction speed in the cell. 

With respect to claims 1, 19, 22, 21 & 42, it would have been obvious to 
one of ordinary skill in the art at the time the instant invention was made to 
employ the formic acid concentration of 25% to 40% , since it has been held that 
discovering an optimum value of a result effective variable involves only routine 
skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). The 
skilled artisan recognizes that the concentration o f fuel directly effects 

■ 

utilization of the catalyst material. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action' 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 
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Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hampden-Smith et al. U.S. Pub. 2006/0292434 in view of in view of Ha et al. (J. 
Power Source 112 (2002) 655-659) and further in view of Lawrence et al. U.S. 
Pub. 2002/0197522. 

Hampden-Smith in view of Ha teach a fuel cell as described in the 
rejection recited hereinabove. However, the reference does not expressly 
disclose a replaceable fuel cartridge. 

However, Lawrence teaches that it is well known in the art to employ fuel 
cartridges. See the Abstract. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the instant invention was made to employ the fuel cartridge of 
Lawrence in the fuel cell of Hampden-Smith, in order to power portable 
electronic devices. 

Response to Arguments 
Applicant's arguments with respect to all pending claims have been 
considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Monique Wills whose telephone number is (571) 272- 
1309. The Examiner can normally be reached on Monday-Friday from 8:30am to 5:00 
pm. 

If attempts to reach Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Patrick Ryan, may be reached at 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov.Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
/Monique M Wills/ 
Examiner, Art Unit 1795 
/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



